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1.  The  object  of' this  report  Is  to  exaalne  the  properties  of  the  reed  valves 
shoes  in  the  layout  of  • coabustion  ohaaber,  Deg.  Ho.  70727* 
ftESULIfli 

2*  The  calculated  pressure  drop  thru  the  valves  is  .37  p.»i . 

♦ \r 

3*  The  natural  frequency  of  the  valve  reeds  Is  146  oyoles/see*o 
4*  The  aaxlaua  stress  in  the  valve  reeds  due  to  bending  is  43 » 500  pel* 

catmiaMiA 

5*  The  proportions  of  the  reives  shoes  on  layout  70727  are  rational  and  can 
be  reoo— ended  for  the  initial  testing  of  as  autoaatio  valve  ooabustlon  ohaaber. 
hESCRl?TIQ.Mi 

b.  Lyooalng  Division,  Che  Aviation  Corporation  Engineering  Report  No.  854, 
entitled,  Prellalnary  Design  Calculation*  for  Intermittent  Coabustion  Chaabere, 
gives  the  rough  calculations  for  an  Intermittent  coabustion  ohaaber  with  particular 
refarenoe  to  a aeohanleally  operated  rotary  valve*  Sttoh  a ohaaber  Is  currently 
under  construction. 

7*  An  alternative  soheae  using  autoaatlc  valves  of  the  feather  or  reed  des- 
cription Is  aentloned  in  paragraph  6 of  the  above  report  and  has  been  Incorporated 
la  a tentative  design  es  shown  by  layout  #70727,  page  6 . Eighteen  reed  valves 
disposed  oyllndloally  about  the  ooabustlon  ohaaber  is  the  principal  feature  of  this 
design. 

8.  A single  read  valve  slailar  bo  those  shown  in  the  above  layout  has  bean 
asds  and  tested  for  airflow  capacity  as  reported  in  Lycoaing  Engineering  Report- 
No.  928* 

9*  The  purpose  of  this  report  is  to  evaluate  the  design  of  layout  #70727  la 
the  light  of  reports  No' a 854  and  928. 
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10*  fro*  paragraph  28  of  raport  No.  854  air  la  to  antar  tha  valve  at  a 
pressure  of  73*5  pal  and  at  tha  rata  of  1*32  lb*  par  aac.  average  and  a apaoifio 
roluaa  of  4.5  ?t.  3Ab.  fbe  flow  takes  plaoa  during  *54  of  tha  cycle.  the  actual 

%■ 

weight  flow  rata  la  therefor* 

1.32/.54  * 2*48  lb.  par  aao. 

or  2*18  x 60  3 8,26  Ib/nin/reed. 

18 

11.  fha  valva  daflactlon  la  probably  nearly  diraetly  proportional  to  tha  aaaa 
flow  of  air  and  It  la  apparant  froa  ourra  Mo.  6191  paga  5 that  8.26  lb/ain.  la 
insufficient  to  fully  open  tha  reed.  At  tbla  point  tha  praaaura  drop  aorosa  tha 
valva  la  seen  to  ba  4*8  In  Hg  at  a discharge  praaaura  of  29*47  In  Hg  or  an  lnlat 
praaaura  of  16.8  pal  at  a taaparatura  of  80°f  .,  raaultlng  in  a apaolflc  volume  for 


thla  point  of  tha  flow  taat  of 


53*35  * 540 


144  x 16.8 


3 11.9  ft  3/lb 


12.  Ignoring  ooojpraaaablllty  af facta  tha  prasaura  drops  thru  a single  raad 
valva  at  aqual  aaaa  flows  should  ba  approximately  proportional  to  tha  specif lo 
volnae  of  tha  fluid,  fha  praaaura  drop  thru  tha  aultlple  valva  at  design  oondltlon 


Should  than  ba 


P * 4*8  4.5 
11.9 

or  .37  psl 


3 1.8  in  bg* 


13*  fhis  vaiy  aoderate  pressure  drop  la  principally  the  result  of  the  vexy 

2 

large  curtain  area  of  the  valves.  The  total  area  is  36  in,  at  full  opening  and 

therefore  tha  area  at  tha  design  condition  by  reference  to  curve' No.  6191  and 

assuring  that  the  opening  is  proportional  to  mass  flow  - 

A * 36  &26  = 21.5  inch  2 

H 
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HAIPRAL  7RXQDftfT  nr  B«nyi 

14*  Ths  natural  frequency  of  the  reed  in  question  is  readily  calculated  as  a 
simply  supported  rectangular  baaa  of  unifom  oj*os»  Motion  for  which  it  oan  bo 
shown  that  in  the  first  mode 


f * Th . 

TT2" 


f 


12  w 


whwrs  f * frequency  - cyoles  per  sao. 
h * thickness  of  beem  - inohss 
1 * length  of  baaa  - inches 
X * Young's  modulus 

g * acceleration  of  gravity  in/seo2 

0-  1 

w * density,  lb/in^ 

T .an  | ~ 


henee  f a 


. -V  3g,xJfl=° 

2 x 4.™  y T2  x 5.2^i 

« 146  cycles  per  second 

This  natural  frequency  of  vibration  is  a measure  of  the  valve's  ability  to  close 

» 

promptly  upon  cessation  of  flow.  The  closing  period  is  one  quarter  of  the  vibra- 
tion period  or  rhi x,«  .0017  seconds.  This  is  the  time  required  by  the  valve 
to  move  from  a stationary  open  position  to  a fully  closed  position.  At  an  ex- 
plosion frequency  of  25  cycles  per  aeoand  this  closing  requires  .04  of  the  total 
tine  of  the  cycle. 


15.  It  oan  be  shown  that  a simply  supported  uniformly  loaded  rectangular 
bean  has  a maxinun  apparent  stress  of 


S =*  4.8  - ' 

1* 


Where 


e * maximum  stress,  pal 
t » Young's  modulus 

h » thickness?  inohss 

^<%srtw'i,!im  war  .#*««=  ew4U.>-aar*(4(fe-:  a-  .1 
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f » MXjjBUB  deflection,  inches  * 

1 =»  length,  inches 

which  is  for  the  atseably  described  In  rapart  Ho.  928. 

s » 4.8  x 30  x X06  x .031  * .189  3,43,500  pel 

* 4.42 

a»n«r.«ai 

s.  Lycoming  Division,  the  Aviation  Corporation  Report  Ho.  854#  Prell ni- 
nety Design  Calculetions  for  Interaittent  Conbuation  Chambers. 

b.  Lycoming  Division  -The  Aviation  Corp.  Report  Ho.  928,  Air  Flo* 
Investigation  of  Reed  Valve. 
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